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(54) Acrylic rubber composition 



(57) A crosslinkable acrylic rukDber composition 
exhibiting superior balance between the storage stabil* 
ity and cure rate, and having only minimal risk of corrod- 
ing metals or being contaminated by metals. The cured 
products made from the composition have excellent ten- 
sile strength, permanent compression set and water 
resistance. The composition which comprises (1) a hal- 
ogen-containing acrylic rubber. (2) a triazine thiol com- 
pound. (3) a drthiocarbamine acM derivative or a 
thiuram sulfide compound, or both, (4) a hydrotalcite 
compound or an organotin compound, or both. (5) an 
aromatic caftx>xylic acid compound or an acid anhy- 
drkie thereof, or both. (6) a white filler with a pH of 2-1 0. 
and (7) a silane coupling agent. 
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Description 

BACKGROUND OF THE INVENTION 
5 Held Of the Invent! n 

The present invention relates to a crosslinkable acrylic rxJober composition exhibiting a superior balance between 
the storage stability and cure rate, and having only minimal risic of corroding metals or being contaminated by metals. 

10 Description of the Bacicground Art 

Acrylic rubber is an elastomer (co}poIymer containing alkyi acryiate and/or alkoxyalkyi aaytate as principal compo- 
nents. The acrylic rubber has excellent oil resistance, heat resistance, weather resistance, ozone-proof properties, and 
permanent conpression set, and the like. Rubber compositions containing this rubber have conventionally been used 
15 as sealing materials such as packing and gasket, and various molded articles. 

Such an acrylic rubber possesses cure sites such as, for example, halogen-type cure sites, epoxy-type cure sites, 
and diene-type cure sites. An appropriate crosslinking agent or crosslinking accelerator corresponding to the type of 
cure site is added when ttie rubber composition is prepared. 

Particularly, as aosslinking agents for a halogen-containing acrylic rubber, a composition comprising a fatty acid 
20 metal soap and sulfur or a sulfur donor, a composition comprising a triazlne derivative and a dithiocarbamine acid deriv- 
ative, and the like are known. Of ttiese, the aosslinking agent comprising a fatty acid metal soap is inferior in the rate 
of crosslinking, permanent compression set and water resistance; the crosslinking agent containing triazine derivative 
also exhibits only an insufficient rate of crosslinking, anti-scorching properties, and storage stability. Moreover, metal 
corrosion and metal contamination during crosslinking are problems witii the crosslinking agent containing triazine 
25 derivative. 

To solve tfiese problems. Japanese Patent Publication No. 39181/1980, for example, proposed a composition com- 
prising (P an alkali metal salt of an organic cartxBcylic acid, ® sulfur or a sulfur donor, and ® an urea compound, a 
thiourea compound, an imidazoline compound, or an amino add compound. This crosslinking agent, however, exhibits 
only a retarded rate of aosslinking and involves permanent compression set. 

30 There is also some prior art disclosing triazine derivative-containing aosslinking agents. For example, Japanese 
Patent Application Laid-open No. 180539/1983 discloses a crosslinking agent which comprises 0 trithiocyanuric acid 
and ® an alkali metal salt organic carboxylic acid. Japanese Patent /Application Laid-open No. 320456/1993 discloses 
a composition containing 0 a triazine thiol compound, ® a quaternary ammonium salt, and (3) an alkali metal salt of 
cartx)xylic acid, and a composition containing a a reaction product of a triazine tiiid compound and a quaternary ammo- 

35 nium salt. These crosslinking agents, however, are also Inadequate in respect of storage stability, anti- scorching prop- 
erties, rate of aosslinking, arvj the like. A method for improving anti-scorching properties of a halogen-containing 
rubber composition which comprises a triazine thrithiol crosslinking agent by adding a reinforcer and/or a filler with a pH 
of about 2-7 has been disclosed by Japanese Patent Publication No. 82413/1993. This composition cannot exhibit a 
satisfactory rate of aosslinking. 

40 In addition, with regard to prevention of metal carosion during aoss-linking, a method of adding a hydrotalcite to 
a halogen-containing acrylic njbber (for example, Japanese Patent Application Laid-open No. 150409/1990) and a 
method of adding a silica-based reinforcing filler and a hydrotalcite to a halogen containing acrylic rubber (for example, 
Japanese Patent Application Laki-open No. 228746/1996) have been proposed. These rubber compositions, however, 
are also inadequate in respect of the balance between the storage stability and the rate of crosslinking. 

45 Any conventional halogen-containing acrylic mbber compositions tiius have not reached a satisfactory level in 
terms of well balanced characteristics such as storage stability, rate of crosslinking, permanent compression set, metal 
corrosion, metal contamination, and the like. 

The present invention has been achieved in view of these problems in the conventional technology and has an 
object of provKling a crosslinkable halogen-containing acrylic rubber composition exhibiting superior balance between 

50 the storage stability and rate of crosslinking, free from the risks of metal corrosion and metal contamination, and exhib- 
iting superior tensile strength, permanent compression set, water resistance, and the like. 

SUMIMARY OF THE INVENTION 

55 Accordingly, a specific object of the present invention is to provide a crosslinkable acrylic rubber composition which 
comprises, 

(1) a halogen-containing aaylic rubber. 

(2) a triazine thtol compound, 
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(3) a dithiocarfoamine add derivative or a thiuram sulfide compound, or both. 

(4) a hydrotalcite compound or an organotin compound, or both. 

(5) an aromatic cart)oxylic add compound or an acid anhydride thereof, or both. 

(6) a white filler with a pH of 2-10. and 
5 (7) a silane coupling agent. 

Another specific object of the present invention is to provide a crossiinkable acrylic rubber composition which is 
prepared by blending: 

10 (A) a mixture prepared by blending (8) an aaylate polymer containing all^ acrylate or alkoxyalkyl acrylate. or both, 
as major components (exduding a crosslinking group-containing acrylic rubber) and either or both of the above 
conponent (2) and component (4); 

(B) the above components (1), (3). (5). (6). and (7); and 

(C) balance of the above component (2) or component (4), or both which are not blended in the above mixture (A). 

15 

Other and further objects, features and advantages of the present invention will appear more fully from the following 
desaiption. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 

Rgure 1 shows curast curves obtained in the curast tests In Example 4, Comparative Example 1 . and Comparative 
Example 2. 

Figure 2 shows a jig used for the metal contanm'nation test In the Examples and Comparative Examples, configura- 
tion of a test specimen, and arrangement of the test spedmen in relation to the jig. 

25 

DETAIL DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

(1) Halogen-containing acrylic rubber 

30 The halogen-containing acrylic rubber in the present invention is a polymer of a copolymer in the form of an elas- 
tomer containing an alkyi acrylate or an alkoxyalkyl acrylate, or both, as major components, and halogen-based cure 
sites. 

In the present invention, halogen^sed cure sites in the halogen-containing acrylic rubber are introduced prefera- 
bly by copolymerizing a monomer containing an active halogen atom which can take part in the crosslinking reaction 

35 (hereinafter referred to as halogen-containing monomer) and an alkyl acrylate and/or alkoxyalkyl acrylate. When the 
(cojpolymer containing alkyl acrylate and/or alkoxyalkyl acrylate as major components does not contain an active hal- 
ogen atom, that is, for example, when the copolymer is made from only alkyl acrylate and/or alkoxyalkyl acrylate or 
made by the copolymerization of these acrylates and other monomer which does not contain a halogen atom which can 
take part in a crosslinking reaction. It is possible to introduce the halogen-based cure sites by halogenatlon of these 

40 (co)polymers. A chlorine atom is particularly preferred as the halogen-t3ased cure site in the present invention. The hal- 
ogen-containing acrylic rubber in the present Invention may contain cure sites other than the halogen-based cure sites, 
such as epQxy-based cure sites and/or diene-based cure sites. 

The following compounds are given as prefen-ed examples of the alkyl acrylate used in tiie halogen containing aayl 
rubber: methyl acrylate, ethyl acrylate, n-propyl acrylate, isopropyl acrylate, n-butyl acrylate. isobutyl acrylate, n-hexy- 

45 lacrylate. 2-ethylhexylacrylate, and cydohexyl acrylate. Of these, ethyl acrylate and n-butyl aaylate are especially pre- 
ferred. 

These alkyl acrylates may be used either individually or in combinations of two or more. 

Given as examples of the preferred alkoxyalkyl acrylate are methoxy methyl acrylate. ethoxy methyl acrylate. 2- 
methoxy ethyl acrylate. 2-ethQxyetiiyl acrylate, 2-propoxyethyl acrylate. 2-butoxyethyl acrylate. 3-mettioxy propyl acr- 
50 ylate. 4-methoxy butyl aaylate. Of these. 2-methoxy ethyl acrylate and 2-ethoxyethyl acrylate are espedally desirable. 

These alkoxyalkyl aaylate may be used either individually or in combinations of two or more. 

Next, given as examples of tiie halogen containing-monomers are esters of a halogen-containing saturated cartx)x- 
ylic acid and an unsaturated alcohol, such as vinyl chloroacetate. vinyl 2-chloropropionate. and allyl chloroacetate; 
haloalkyi (meth)aaylates, such as chlorometiiyl (meth)aaylate, 1-chloroethyl (metii)aaylate. 2-chloroethyl (metfi)acr- 
55 ylate, 1 ,2-dichloroethyl (meth)acrylate, 2-chloropropyl (meth}aaylate. 3-chk>ropropyl (meth)aaylate, 2,3<lichloropropyl 
(meth)acrylate: hak)gen-containing unsaturated ethers, such as chloromethyl vinyl ether, 2-chloro6thyl vinyl ether, 3* 
chloropropyl vinyl ether, 2-chloroetiiyl allyl ether, and 3-chlorcpropyl allyl ether; halogen-containing unsaturated 
ketones, such as 2-chloroetiiyl vinyl ketone, and 3-chioropropyl vinyl ketone, 2-chloroethyl allyl ketone; haloacyloxy 
alkyl (meth)acrylates. such as 2-(chloroacetoxy)ethyl (metti)aaylate, 2-(chloroacetQxy) propyl (meth)acrylate. and 3- 
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(chioroacetQxy}propyl (meth)acrylate; halomethyl group-containing aromatic vinyl compounds, such as p-chtoromethyl 
styrene, p-chloromethyl-a-methyt styrene. and bis(chloromethyl}styrene; halogen-containing unsaturated amides, such 
as N-ch!aomethy1 (meth)aaylamlde and N-(chloroac6tamidem6thyl) (meth)acrylamfde; and haloacetyl group-contain- 
ing unsaturated monomers, such as 2-{chloroacetylcarbamoyloxy)ethy1 (meth)acrylate. 3-(chloroacetylcarfoamoy- 
5 lQxy}propyl (meth)acrytate. 3-(hydroxychloroacetoxy)propyl (meth)acrylate. and 3-(hydrQxychloroac6toxy)propyl aliyi 
ether, p-vinyl benzyl chloroacetate; and the like. 

These halogen-containing monomers may be used eitiier indlvidualiy or in combinations of two or more. 

In addition to these halogen-containing monomers, one or more sitane compound or silicon compound which con- 
tains a polymerizable unsaturated group, such as (meth)aayloyl group, vinyl group, allyl group, or styryl group, and an 
10 active halogen atom can be also used as the monomer for Introducing a halogen-based cure site. 

Moreover, monomers which can produce cure sites other than the halogen-based cure sites may be used. Given 
as examples of such monomers are epoxy group-containing monomers, such as glycidyl (metii)acrylate. pyriiglycidyl 
ether, ally! glycidyl ether, and (metha)acryl glycidyl ether, and (none)coniugated diene-type monomers, such as 1.3- 
butadiene, isoprene, piperylene. ethylidene nortx)rnene. dicydopentadiene. dicyclopentadienyl (meth)acrylate, and 2- 
75 dicyclopentadienylethyl (meth}acrylate. 

These monomers may be used either individually or in combinations of two or more. 

Given as examples of monomers other than those mentioned above (hereinafter referred to as otiier monomers) 
which can be copolymerized with the alkyi acrylate and/or alKoxyalkyl acrylate are the following compounds: unsatu- 
rated cartxixylic ackJ or the anhydrides thereof, such as (meth)acrylic acid, ethacrylic acid, crotonic acid, cinnamic add. 

20 maleic acid, maleic anhydride, fumaric acid, Haconic acid, itaconic anhydride, citraconic acid, cttraconic anhydride, and 
mesaconic acid; (meth)acrylates, such as methyl methaaylate. ethyl methacrylate, n-propyl methaaylate, isopropyl 
methacrylate, n-butyl methacrylate. isobutyl methacrylate, sec-butyl methacrylate. t-butyl methacrylate. n-hexyl meth- 
acrylate, 2-6thylh^ methacrylate. cydohexyl methacrylate. 2-hydroxyethyl (meth)acrylate. 2-hydroxypropyl 
{meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxytxjty1 (meth)acrylate, 3-hydroxy butyl (methjacrylate, 4- 

25 hydroxytHJtyl (m6th)acrylate. ethylene glycol di(meth)acrylate. propylene glycol di(meth)acrylate, polyethylene glycol 
di(metii)acrylate. polypropylene glycol di(meth)acrylate, trimethylolpropane tri(meth)acrylate. oligo(meth)acrylates of 
hydroxy! group-containing polyester, and oligo(meth)acrylates of hydroxy! group-containing pdyether; other unsatu- 
rated cart>oxylates. such as methy! crotonate, methyl dnnamate, monomethy! maleate, monoethy! maleate, mono-n- 
butyl maleate, monomethyl fumarate. dimethyl maleate. dimethyl fumarate; unsaturated nitriles. such as aaylonitrile 

30 and cyanated vinylidene; unsaturated amides and the derivatives thereof, such as (meth)acrylamide. diacetone 
{metti)acrylamide. N-methylol (meth)acrylamide. N-methoxymethy! (methjaaylamide, N-2-methoxyethyl (meth)acryla- 
vrade, N.N'-methylene bis(meth)acrylamide. N.N'-ethylene bis(metti)acrylamide. and ethacrylamide; unsaturated alco- 
hols and their derivatives, such as allyl alcohol, vinyi acetate, vinyl propionate, vinyl stearate. vinyl benzoate. diallyl 
phthalate, and triallyl isocyanurate; esters of an unsaturated carboxytic add and an unsaturated alcohol, such as allyl 

35 (metii)acrylate and methacryl (meth]acrylate; aromatic vinyl compoundsa, such as a-methylstyrene, o-metiiylstyrene, 
nvmethylstyrene. p-methylstyrene, p-methoxystyrene, p<limethylaminostyrene, p-acetoxystyrene. 2-vinylpyridine, 4- 
vinylpyridine. divinyl benzene, and disopropenyl benzene; ettiylene; and silane compounds or silicone compounds hav- 
ing at least one polymerizable unsaturated group, such as (meth)acryloyl group, vinyl group, allyl group, and styryl 
group. 

40 These other nwnomers may be used either individually or in combinations of two or more. 

When the halogen-containing acrylic rubber is manufactured by the copolymerization of an alkyt acrylate and/or 
alkoxyalkyl acrylate, a halogen-containing monomer and. optionally, with other monomers, the content of the alkyl acr- 
ylate and/or alkoxyalkyl acrylate in these monomer mixtures is usually In the range of 30-99.9 wt%, and preferably 75- 
99.5 wt%; the content of halogen-containing monomers is usually 0.1-15 wt%. and preferably 0.5-7 wt%: and the con- 

45 tent of other optional monomers is usually 0-55 wt%. 

When tiie alkyl acrylate and/or alkoxyalkyl acrylate are (co)polymerized to manufacture the halogen-containing 
acrylic rubber, the reaction is carried out by a suitable polymerization method such as block polymerization, solution 
polymerization, emulsion polymerization, suspension polymerization, and block-suspension polymerization using a 
radical polymerization initiator. The polymerization may be either a continuous type or a batch type. 

50 

(2) Triazine thiol compound 

Next as examples of tiie triazine tiiiol compounds used in tiie present invention, dithid derivatives or trithiol deriv- 
atives of 1.3,5-triazine and the like can be given. Specific examples of tiie triazine thiol compounds are 6-anilino-1,3,5- 
55 triazine-2.4-dithiol. 6-dimetiiylamino-1 ,3.5-triazine-2,4-dithiol. 6-dietiiylamino-1 ,3.5-triazine-2.4<iithid. 6-di-n-pro- 
pylamino-1 .3.5-triazine-2,4-dithiol, 6-diisopropylamino-1 ,3.5-triazine-2,4ditiiid, 6-di-n-butylamino-1 ,3,5-triazine-2,4- 
dithiol. 6-n-hexylamino-1.3.5-triazine-2.4-ditiiiol. 1.3.5-triazine-2.4-dittud. 6-n-octylamino-1.3.5-triazine-2,4,6-trittiiol. 
and tiie like. 

These triazine tiiiol compound may be used either individually or in combinations of two or more. 
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The amount of tnazine thiol compound used in the present invention is usually In the range of 0.05-5 parts by 
weight, preferably 0.1-2 parts by weight, for 100 parts by weight of the halogen-containing acrylic rubber. The rate of 
crosslinking and the degree of crosslinldng tend to decrease if the amount of trlazine thiol compound is less than 0.05 
part by weight If more than 5 parts by weight, the storage stability of the rubber composition may be inpaired and the 
crosslink density Is too high so that the aosslinking rubber tends to be brittle. 

(3) Drthiocaibamine add derivatives and thiuram sulfide compounds 

The compounds represented by the following formula (I) can be given as examples of the dithiocarbamine acid 
derivatives used In the present invention. 



(I) 



In the formula. and IndivkJuaiiy represent an alkyi group, aralkyi group, or cycloalkyi group, or R^ and R^ fam 
a heterocyclic structural unit in combination; M denotes a metal with a valence of x; and x is an Integer from 1-3. 

In the formula (I), the carbon atom number for each of R^ and R^ is preferably 1-12. Given as specific examples of 
the metal M are zinc, copper, cadmium, lead, bismuth, iron, cobalt, manganese, tellurium, and selenium. 

Specific examples of such drthiocart)amic acid derivatives include zinc dimethytdithiocart>amate, copper dimethyl- 
dithiocarbamate, lead dlmethyldithiocart^amate. zinc diethyldithiocarfoamate, zinc di-n-butyidithiocart>amate, zinc di-n- 
hexyldrthiocart>amate, zinc di-n-octykJithiocaftamate, zinc di-n-decyldithiocart)amate, zinc di-n-dodecyldithiocar- 
bamate, zinc methylbenzyldithiocarbamate. zinc dibenzyldithiocarbamate. zinc methylcyclohexyldithiocarbamate, zinc 
dicyck)hexyMithiocaft)amate. cadmium dimethykJithiocaridamate, cadmium diethykiithiocarbamate, bismuth dimethyl- 
dithiocait>amate. bismuth diethykJithiocarfc)anriate. iron dimethyldithiocaibamate. iron diethykiithiocarbamate. tellurium 
dimethytdithiocart)amate, tellurium diethyldtthiocarbamate. selenium dimethyfcjithiocart)amate. selenium diethyMithio- 
cart)amate. and zinc N-pentamethylenedithiocart>amate. 

These dithiocarbamic acki derivatives may be used either individually or in combinations of two or more. 

The compounds shown by the following formula (11) can be given as examples of the thiuram sulfkJe compounds. 



R1 II II /R3 



In the formula, R^-R* indivkjually represent an alkyI group, aralkyi group, or cycloalkyi group, or R^ and R^ and/or 
R^ and R^ together form a heterocyclic structural unit, and n is an integer from 1-8. 
In the formula (11). the carbon atom number for each of R^-R"^ is preferably 1-12. 

Gven as specific examples of such thiuram sulf de compounds are tetramethyl thiuram monosulfkJe, tetraethyl 
thiuram monosulfUe, tetra-n-butyl tiiiuram monosulfkie. tetramethyl tiiiuram disulfide, tetraethyl thiuram disulf kie. tetra- 
n-butyl thiuram disulfWe, tetra-n-hexyl thiuram disulfde, tetra-n-octyl thiuram disulf de, tetra-n-decyl thiuram disulfide, 
tetra-n-dodecyl thiuram disulfde. N,N'-dimethy!-N,N'-dibenzyl thiuram disulfde, tetrabenzyl thiuram disulfide, tetracy- 
clohexyl thiuram disulfde. N,N*-dimethyt-N,N'-dicyclohexyl thiuram disulfide, and di(pentamethylene) thiuram disulfde. 

Of these thiuram sulf de compounds, the compounds having 4 carbon atoms for all of R^ to R^ are particularly pre- 
ferred. 

These thiuram sulfde compounds may be used either individually or in combinations of two or more. 

The amount of dithiocarbamic add derivatives and/or thiuram sulfde compounds used in tiie present invention is 
usually 0.1 to 10 parts by weight, preferably 0.5 to 5 parts by weight, for 100 parts by weight of the halogen-containing 
acrylic rubber. 
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(4) Hydrotalcite compound and organic tin compound 

Either synthetic hydrotalcites or natural hydrotalcites may be used as the hydrotalcite compound in the present 
invention. The structural formulas of typical hydrotalcite compounds are as follows: 

MgsAlgCOhOieCOs • 4H2O 

M(ll)j(Al2(0H)yA(n) • mHgO 

wherein M(iq represents Mg or Zn, A(n) indicates an anion with a valence of n. x is a numl3er of 2 or more, n is 1 or 2, 
z is a number of 2 or more, y = {2x+6-nz) . and m is a positive number. 

These hydrotalcite compounds may be used either individually or in combinations of two or more. 

The compound shown by the fbllowing formula (HQ can be given as an example of the above organic tin compound. 

Yl-Sn-( X-Sn )„— y2 (in) 

I I 
R6 r8 



In the formula. R^-R® are individually an alkyi group, and individually indicate a residue of mercaptan or lauric 
acid, maleic acid, or mercaptocarboxylic acid, x denotes a divalent group, and n Is an integer from 0-5. 

In the formula (III), the number of cartx>n atom in each alkyl group for R^-R^ is preferably 1-12. Given as specific 
examples of the divalent group represented by X are -0-, -S-, and -OCOCHsCHCXX>. 

The following compounds can be given as specific examples of such an organic tin compound: di-n-butyl tin dilau- 
rate, di-n-octyi tin dilaurate. di-n-butyl tin dimaleate, di-n-octyl tin dimaleate. dl-n-butyl tin maleate polymer, di-n-octyl tin 
maleate polymer. di-n4xityl tin di-n-butyl mercaptide, di-n-octyl tin di-n-octyl mercaptide. di- n-octyl tin cfi-iso-octyl mer- 
captide, di-n-octyl tin-S,S*-bis(iso-octylmercaptoacetate), di-n-butyl tin oxide, di-n-octyl tin oxide, di-n-butyl tin sulfide, 
and di-n-octyl tin sulfide. 

These organic tin compounds may be used eitiier individually or In combinations of two or more. 

The amount of hydrotalcite compounds and/or organotin compounds used in tine present invention is usually 0.1- 
10 parts by weight, preferably 0.5-5 parts by weight, for 100 parts by weight of the halogen-containing acrylic rubber. If 
this amount of hydrotalcite compounds and/or organotin compounds is less than 0. 1 parts by weight, the effects of sup- 
pressing metal conrosion or metal contamination in the rubber composition and the improvement in tiie rate of aosslink- 
ing tend to be impaired. An amount exceeding 10 parts by weight does not bring about improvement in tiiese effects 
proportionate to tiie excess amount and Is thus uneconomical. 

(5) Aromatic carboxylic add compound and tiie acid anhydride 

Given as examples of the aromatic carboxylic acid compound and the acid anhydride thereof used in the present 
invention are aromatic monocarboxylic acids, such as benzoic add and salicylic add; aromatic dicaitx)xylic acids (and 
acid anhydrides), such as o-phthalic acid, phthalic anhydride, isophthalic acid, and terephthalic acid; aromatic tricaitx)- 
xylic acids (and acid anhydrides), such as trimellitic add, trimeHitic anhydride, benzene- 1,2,3-tiicarboxylic acid, and 
benzene-1,2,4^tricarboxylic acid; aromatic tetracarboxyllc acids (and acid anhydrides), such as pyromellitic acid, ben- 
zene-1.2,3.4-tetracaft)oxy1ic add, and benzene-1.2,3,5-tetracarboxylic add; and nucleus substituted derivatives of 
these compounds. 

Of tiiese aromatic carboxylic add compounds and add anhydrides, aromatic dicarboxylic adds (or anhydrides) are 
particularly preferred. 

These aromatic carboxylic acid compounds may be used eittier individually or in combinations of two or more. 

The amount of aromatic cartx)xylic acid compounds and/or tiie acid anhydrides used in the composition of tiie 
present invention is usually 0.05-5 parts by weight preferably 0.1-2 parts by weight, for 100 parts by weight of the hal- 
ogen-containing acrylic rubber If this amount of aromatic cartxxxyfK acid compounds and/or tiie add anhydrides is 
more than 5 parts by weight or less than 0.05 part by weight, the balance of storage stability and rate of crosslinking of 
the rubber composition tends to decrease. 
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(6) White filler 

The white filler used in the present invention must have a pH in the range of 2-10. preferably 3-8. If the pH of the 
white filler is lower than 2. the rate of crosslinking is retarded: if higher than 1 0. scorching tends to be produced. 
5 Given as exanrples of white fillers used in the present invention are white cartx>n (silica), Celite. talc, clay, calcined 
clay, magnesium carbonate, magnesium methasilicate, calcium cartx>nate, aluminum hydroxide, magnesium hydroxide, 
and titanium dioxide. Of these, white cart>on Is desirable for obtaining a high crosslinking density. These white fillers 
may be used after surface treatment using a siiane coupling agent, alcohol, or amine. 

These white fillers may be used either Individually or in combinations of two or more. 
10 The amount of white fillers used in the present Invention is usually 20-200 parts by weight, preferably 30-150 parts 
by weight for 1 00 parts by weight of the halogen-containing acrylic rubber. If this amount of white fillers Is less than 20 
parts by weight, the hardness of the resulting composition tends to decrease: if more than 200 parts by weight, proc- 
essability of the composition tends to be impaired. 

IS (7) Siiane coupling agent 

There are no specific limitations to the siiane coupling agent used in the present invention. Given as examples of 
the siiane coupling agent are vinyl trimethoxysilane, vinyl triethoxysilane, vinyl tris(b-methoxyethaxy)silane, vinyl trichlo- 
rosilane, vinyl triacetoxysilane, N-(p-aminoethyO-ra'Ti*nop*'opy'frimetiioxysilane, ran^'nopropyltrimethoxysilane, ^ami- 
20 nopropyftrietfioxysilane, r^lyddoxypropyttrimethoxysilane, y^lycidoxypropylmethyldimethoxysllane, ^-{3,4- 
epoxycydohexyOethyltrimethoxysilane, rOf^ethacryloxypropyl trimethoxysilane, r"iethacryloxypropyi tris(p-methox- 
yethoxy]8ilane. rrnercaptopropyltrimethoxysilane, methyltrimethoxysilane, methyltriethoxysilane. hexamethyldisila- 
zane, r-anilinopropyltrimethoxysilane. N-[^(N-vinylbenzalamino)ethyl]-Y-aminopropyltrlm6thQxysilan6 hydrochloride, 
and the like. 

25 These siiane coupling agents may be used either individually or in combinations of two or more. 

The anfKDunt of the siiane coupling agents used in the present invention is usually 0. 1 -1 0 parts by weight, preferably 
0.1-8 parts by weight for 100 parts by weight of the halogen-containing acrylic rubber. The tensile characteristics and 
permanent compression set of the aosslinking rubber maybe insufficient if this amount of siiane coupling agent is less 
than 0.1 part by weight. If more than 10 parts by weight, on the other hand, ordinary state properties of the resulting 

30 crosslinking rUbber may decrease, resulting in impaired rubbery elasticity. 

(8) Aaylate polymer 

The polymer containing alkyi acrylate and/or alkoxyalkyl aaylate as major components (excluding a crosslinking 
35 group^ntaining acrylic rubber) (hereinafter called "acrylate polymer^ is a (co) polymer containing alkyI acrylate 
and/or alkoxyalkyl acrylate, as major components, and, optionally, other monomers. 

The same compounds given as examples of the alkyI acrylate and/or alkoxyalkyl acrylate in the explanation of hal- 
ogen-containing acrylic rubber can be used as the alkyI aaylate and/or aWm^kfi acrylate in the acrylate polymer. 
These alkyI acrylates and/or alkoxyalkyl acrylates nnay be used eitiier indivMually or in combinations of two or more in 
40 producing the acrylate polymer. 

The same compounds given as examples of other monomers used for tiie halogen-containing acrylic rubber can 
be used as other monomers to be polymerized togetiier with tiie alkyI acrylate and/or alkoxyalkyl acrylate for producing 
the acrylate polymer. The monomers may be used either individually or in combinations of two or more. 

When the nrx)nomer components of which the major components are the alkyI acrylates and/or alkoxyalkyl acr- 
45 ylates are (co)poiymerized to manufacture the acrylate polymer, the reaction is carried out by a suitable polymerization 
method such as block polymerization, solution polymerization, emulsion polymerization, suspension polymerization, 
and block-suspension polymerization using a radical polymerization initiator. The polymerization may be either a con- 
tinuous type or a batch type. 

The content of the alkyI acrylates and/or alkoxyalkyl acrylates in the monomer mixture for producing tiie acrylate 
$0 polymer is usually in tiie range of 30-100 wt%. and preferably 75-100 wt%. and the content of other optional monomers 
Is usually 0-70 wt%, and preferably 0-25 wt%. 

The amount of acrylate polymer incorporated Into the crosslinkable composition of the present invention is usually 
in ttie range of 0.1-10 parts by weight, preferably 0.5-5 parts by weight, for 100 parts by weight of the halogen-contain- 
ing aaylic rubber. 

55 When the mixture (A) is previously prepared by blending tiie acrylate polymer (8). which is a polymer containing 
alkyI acrylate and^or alkoxyalkyl acrylate as maja components (excluding a crosslinkable acrylic rubber), and either or 
both of the above component (2) and component (4), the preferable ratio of these component is 10-60 wt% of acrylate 
polymer (8), 10-80 wt% of component (2), and 10-80 wt% of component (4). provided that the total of the acrylate pol- 
ymer (8). component (2), and component (4) is 100 wt%. When the mixture (A) is prepared from only the aaylate pol- 
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ymer (8) and the component (2), the proportion is preferably 10-80 wt% of the aaylate polymer (8) and 20-90 wt% of 
the component (2). When the mixture (A) is prepared from only the acrylate polymer (8) and the component (4). the pro- 
portion is preferalsly 10-80 wt% of the acrylate polymer (8) and 20-90 wt% of the component (4). 

Beside the above<lescrlbed components(l}-(8). various additives may be optionally incorporated into the acrylic 
5 rubber composition of the present invention. Such additives include aging preventives, antioxidants, photostabilizers. 
scorch retarders. cross-linking retardation agents, plasticizers. processing adjuvants, lubricants, adhesives. flame 
retaiders, antifungal agents, antistatic agents, colaants, and tiie like. 

Moreover, other rubbery components, elastomers, or resin components can be added to the extent that the char- 
acteristics of tiie acrylic rubber composition is not adversely affected. Given as examples of such rubbery components. 
10 elastomers, or resin components are defin-type elastomers, styrene elastomers, vinyl chloride elastomers, polyester 
elastomers, polyamide elastomers, polyurethane elastomers, polysiloxane elastomers, natural rubbers, polybutadiene 
rubbers, polyisoprene rubbers, styrene-butadiene rubbers, acrytonitriie-butadiene rubbers, and polychloroprene rub- 
bers. 

One of the acrylic rutsber composition of the present invention which comprises tiie above oonponents (1 )-(7) can 
IS be prepared by blending tiiese components (1)-(7) by a suitable means such as roller mixing, Banbury mixing, saew 
mixing, or solution mixing. There are no specific limitations to the order in which tiiese components are added. 

The other acrylic rubber composition of the present invention which comprises tiie above-mentioned mixture (A) in 
addition to the components (1)-(7) can be prepared by producing the mixture (A) from the component (8) and tiie com- 
ponent (2) and/or ttie component (4). and blending ttie resulting mixture (A) with (B) ttie components (1), (3), (5), (6), 
20 and (7) and (C) balance of ttie above components (2) or component (4). or both which are not blended in ttie above 
mixture (A). Any suitable mixing means such as roller mixing, Bantxjry mixing, screw mixing, and solution mixing may 
be used without any specific limitations. There are no specific limitations to the order in which the component (8). com- 
ponent (2). and component (4) are added for producing tiie mixture (A). The dispersibility of the acrylic rubber compo- 
sition is improved when the composition is prepared by previously producing ttie mixture (A) by blending ttie component 
25 (8). component (2). and component (4). and ttien blending the other components (the mixtures (B) and (C)) witti ttie 
mixture (A). 

The acrylic rubber composition of ttie present invention can be aosslinked by heating tiie composition to ISO^C or 
higher, preferably 150-200*0, for several minutes to several hours. Any suitable method of heating, such as press heat- 
ing, steam heating, oven heating, or hot air heating, can be adopted as ttie heating method during crosslinking. Usually, 
30 it is desirable to press-heat the composition in any desired configuration to first crosslink, followed by post-heating by 
steam heating, oven heating, hot air heating, or the like. 

The acrylic rubber composition of ttie present invention is useful as a sealing material fa 0-rings, oil seals, and 
bearing seals in a wide variety of fields such as transportation machines such as vehicles, general machines, plants, 
electron-electricity machines, and buikjings, and as a cushioning or protective material, an electric wire coating mate- 
35 rial, and industrial belts, hoses, sheets, and ttie like. 

Ottier features of ttie invention will become apparent in the course of the following description of ttie exemplary 
embodiments which are given for illustration of the Invention and are not intended to be limiting ttiereof. 

EXAMPLES 

40 

[n the Examples and Oonparative Examples below, properties of crosslinked acrylic rubber compositions and non* 
crosslinked acrylic rubber compositions were evaluated conforming to JIS K6300 and JIS K6301 . 

The storage stability was evaluated by change in ttie V^ax at ML 1-150"C in ttie Mooney scorching test on samples 
which were allowed to stand in a thermo-hygrostat at 25*0 and RH 50% for one month. 
45 The cure rate test was carried out using a curast meter (JSR Type-5^, manufactured by Japan Synthetic Rubber 
Oo.. Ltd.) under conditions of 1 lO^'C and measurement time of 20 minutes, and evaluated using fc (90) (minutes) as an 
index for the rate of aosslinking. 

Evaluation of water resistance was carried out by dipping test spedmens in distilled water at 100*0 for 70 hours. 
The metal conrosion test was carried out after allowing test specimens (thickness: 12.7 mm) for ttie measurement 
50 of permanent compression set inserted in a cokj rolling steel plate (SUS) to stand In an oven at 175*0 for 72 hours. 
After removing ttie test specimens from ttie oven, ttie degree of corrosion of the steel plate suri^ce was evaluated by 
the naked eye. The results were rated according to the following standard. 
@: excellent; O* Qood: a: fair; X: t>ad 
The metal contamination test was carried out using a jig (a pair of hot plates made of SUS with ttie surface plated 
55 witti chromium) shown in Figure 2. In Figure 2. wherein a cross-section of the jig is shown on ttie left side and ttie test 
specimen view from the arrow A-A is shown on the right side, the numerals 1 and 2 indicate hot plates; 3 is a test spec- 
imen; and 4 is a hole (four in totaQ provided in ttie test specimen. The test specimen was crosslinked 100 times, each 
crosslinking operation consisting of heating at 180*0 for 5 minutes, followed by naked eye observation of ttie degree of 
metal contamination. The results were rated according to the following standard. 
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® : excellent; S^od: ^- ^'>'> ^ 
Exanples 1-13 and Comparative Examples 1-7 

5 100 parts by weight of a halogen-oontaining acrylic rdtiber (JSR AREX1 17^ manufectured by Japan Synthetic 
Rubber Co., Ltd.). 80 parts by weight of a white filler. 1 part by weight of stearic acid, 2 parts by weight of an antioxidant 
(NOCRAC CD^. and 1 part by weight of a silane coupling agent were mixed in a Banbury mixer. To the resulting mix- 
ture were added the components shown in Table 1 (Examples 1-8) or Table 2 (Examples 9-15) and the mixtures were 
mixed in an open roller to obtain acrylic rubber composition. The compositions were crosslinked in a vulcanizing press 

10 at 170**C for 10 minutes, then further crosslinked in an oven at ISO^Cfor one hour. 

The results of evaluation of properties of crosslinked acrylic rubber compositions and non-crosslinked aaylic rub- 
ber compositions are shown in Table 1 (Examples 1-8) and Table 2 (Examples 10-15). Cure rate curves obtained in tiie 
cure rate tests are shown in Figure 1 . 

As can be seen from these results, the aaylic rubber compositions of the present invention exhibited excellent weil- 

15 balanced characteristics; tiiat Is, the compositions exhibited superior storage stability, anti-scorching properties, a high 
rate of crosslinking as shown in Rgure 1, excellent water resistance and mechanical characteristics (tensile strength, 
permanent compression set), and minimal metal corrosion and metal contamination. 

Example 14 

20 

100 parts by weight of a halogen-containing acrylic rubber (JSR AREX1 17™ manufactured by Japan Synthetic 
Rubber Ca, Ltd.), a master batch consisting of 1.0 part by weight of an acrylate polymer (JSR AREX295™ manufac- 
tured by Japan Synthetk: Rubber Co.. Ltd.) and 0.8 part by weight of a triazine tiiiol compound (ZISNET F^, 80 parts 
by weight of a white filler. 1 part by weight of stearic acid, 2 parts by weight of an aging preventive (NOCRAC CD^, 
25 and 1 part by weight of a silane coupling agent were mixed in a Banbury mixer. To tiie resulting mixture were added tiie 
components shown in TabUe 2 and the mixture was mixed in an open roller to obtain acrylic rubber compositions. The 
compositions were aosslinked in a vulcanizing press at 170''C for 10 minutes, then further crosslinked In an oven at 
ISO^'C for one hour. 

The results of evaluation of properties of aosslinked acrylic rubber composition and non-crosslinked acrylic rubber 
30 composition are shown in Table 2. 

As can be seen from these results, this acrylic rubber conposition exhibited excellent well-balanced characteris- 
tics; that is, the composition exhibited superior storage stability, anti-scorching properties, a high rate of crosslinking, 
excellent water resistance and mechanical characteristics (tensile strength, permanent compression set), and minimal 
metal conrosion and metal contaminatton. 

35 

Example 15 

100 parts by weight of a halogen-containing acrylic rubber (JSR AREX117™ manufactured by Japan Synthetic 
Rubber Co.. Ltd.). a master batch consisting of 0.8 part by weight of an acrylate polymer (JSR AREX295^. 0,8 part by 

40 weight of a triazine thiol compound (ZISNET F™), and 1 part by weight of hydrotaldte (DHT-4A-2). 80 parts by weight 
of a white filler, 1 part by weight of stearic acid. 2 parts by weight of an aging preventive (NOCRAC CD™), and 1 part 
by weight of a silane coupling agent were mixed in a Banbury mixer. To tiie resulting mixture were added the compo- 
nents shown in Table 2 and the mixture was mixed in an open roller to obtain acrylic rubber composrttons. The conpo- 
srtions were crosslinked in a vulcanizing press at 1 70''C for 10 minutes, then further aosslinked in an oven at 180''C for 

45 one hour. 

The results of evaluation of properties of aosslinked acrylic rubber composition and non-crosslinked acrylic rubber 
composition are shown In Table 2. 

As can be seen from these results, this acrylic rubber composition exhibited excellent well-balanced characteris- 
tics; that is, the composition exhibited superior storage stability, anti-scorching properties, a high rate of crosslinking, 
50 excellent water resistance and mechanical characteristics (tensile strength, permanent compression set), and minimal 
metal conrosion and metal contamination. 

Comparative Example 1-7 

55 100 parts by weight of a halogen-containing acrylic rubber (JSR AREX1 17™ manufactured by Japan Synthetic 
Rubber Co., Ltd.), 80 parts by weight of a white filler, 1 part by weight of stearic acid. 2 parts by weight of an aging pre- 
ventive (NOCFIAC CD™), and 1 part by weight of a silane coupling agent were mixed in a Banbury mixer. To tiie result- 
ing mixture were added ttie components shown in Table 3 and tiie mixture was mixed in an open roller to obtain acrylic 
rubber oomposittons. The compositions were crosslinked in a vulcanizing press at 170^C for 10 minutes, then furtiier 
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crosslinked in an oven at 180''C for one hour. 

The results of evaluation of properties of crosslinked acrylic rubber composition and non-crosslinked acrylic rubber 
composition are shewn in Table 3. The cure rate curves obtained by the cure rate tests for the compositions In Compar- 
ative Examples 1 and 2 are shown in Table 1 . 

Various components used in the Examples and Comparative Examples shown In Tables 1-3 are as follows: 

Component (1) 

JSR AREX1 17^: Halogen-containing aaylic rubber (manufactured by Japan Synthetic Rubber Co., Ltd.) 
Component (8) 

JSR AREX295™: Acrylic polymer (manufectured by Japan Synthetic Rubber Co., Ltd.) 
Component (2) 

ZISNET F: Triazine thiol (manufactured by Sankyo Kasei Kogyo K.K.) 
Component (3) 

• NOCCELER BZ: Zinc dithiocart^amate (manufactured by Ouchlshinkou Kagaku Kbgyo K.K.) 

• NOCCELER TBT-N: Tetra-n-butylthiuram disulfide (manufactured by Ouchlshinkou Kagaku Kbgyo K.K.) 

Component (4) 

• DHT'4A-2: Hydrotalcite, surface treated type (manufactured by Kyowa Kagaku Kogyo K.K.) 

• DHT-4C: Hydrotaidte, sintered type (manufactured by Kyowa Kagaku Kbgyo K.K.) 

• DHT-4A: Hydrotalcite with crystal water removed from DHT-4A-2 (manufactured by Kyowa Kagaku Kbgyo K.K.) 

• ALCAMIZER 4-2: Syntiietic hydrotalcite (manufactured by Kyowa Kagaku Kogyo K.K.) 

• KS-41 A-5: Di-n-butyl tin dimercaptide ester type (manufactured by Kyodo Chemical Co., Ltd.) 

• KS-20: Di-n-butyl tin dilaurate type (manufactured by Kyodo Chemical Co., Ltd.) 

Conrponent (5) 

SCONOC 5: Phttialic anhydride (manu^ctured by Ouchlshinkou Kagaku Kogyo K.K.) 
Component (6) 

• NIPSIL VN3: Wet silica (pH = 5.5-6.5. manufactured by Nippon Silica Co.. Ltd.) 

• TOKUSIL GU: Wet silica (pH = 8-9, manufactured by Tokuyama Soda Co., Ltd.) 

• CARPLEX 1120: Wet silica (pH = 10.6. manufactured by Shionogi & Co.. Ud.) 

• SATINTON Na 5: Sintered clay (pH = 5-6. manufactured by Tsuchiya Kaolin Kogyo Ca, Ltd.) 

• TRANSLINK 555: Silane treated clay (pH » 8.5-9.5, manufactured by Tsuchiya Kaolin Kogyo Co., Ltd.) 

• NULOK 321 : Silane refomied clay (pH » 7-8, manufactured by Sanyo Boeki Co., Ltd.) 

Component (7) 

• TSL 8350: r<3lyddoxypropyltrimethoxysilane (manufactured by Toshiba Silicone Co., Ltd.) 

• TSL 8320: y-Chloropropyitrimetiioxysilane (manufactured by Toshiba Silicone Co., Ltd.) 

• TSL 8370: y-Methacryloxypropyltrimetiioxysilane (manufactured by Toshiba Silicone Co.. Ltd.) 

• TSL 8380: r-Mercaptopropyltrimethoxysilane (manufactured by Toshiba Silicone Co., Lid.) 

(Other additives) 

• NOCRAC CD: Diphenylamine (manufactured by Ouchlshinkou Kagaku Kogyo K.K.) 

• MgO #150: Magnesium oxide (manufactured by Kyowa Kagaku Kogyo K.K.) 

• SULFAXA: Sulfur (manufactured by Tsurumi Kagaku Kbgyo K.K) 

• NONSOUL SN-1 : Sodium stearate (manufectured by Nippon Oil and Fat Co., Ltd.) 

• NONSOUL SK-1 : Potassium stearate (manufcictured by Nippon Oil and Fat Co., Ltd.) 
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1 


1 


1 


_ 


_ 


• Stearic acid 


1 


1 


1 


1 


1 


1 


1 


•NOCRAC CD 


2 


2 


2 


2 


2 


2 


2 


•MgO #150 
















♦ SULFAX A 


_ 


_ 


_ 




_ 






•NONSOUL SN-1 








_ 






_ 


•NONSOUL SK-1 


_ 


_ 


_ 


_ 


_ 


_ 


_ 


Non-crosslinked product 
















' Mooney scorching test t5 (min) 


6.5 


8.5 


8.5 


8.7 


7.5 


10.2 


10 


• Storage stea>ility test (%) 


8 


2 


1 


2 


6 


12 


11 


•Cure rate test t'c (90) (min) 


5.5 


7.3 


7.5 


7, 5 


7. 1 


8 .3 


8 


Crossl inked product 
















• Tensile test 
















Tensile strength (Mpa) 


12 


11.8 


12.1 


11.8 


12 


10.7 


10.8 


Elongation (%) 


190 


200 


190 


210 


190 


240 


240 


Hardness (JIS-A) 


75 


74 


75 


73 


74 


73 


73 


• Permanent compression set 
















ISOt: X 70 Hrs {%) 


32 


33 


25 


30 


28 


46 


46 


175t: X 70 Hrs {%) 


48 


49 


40 


45 


42 


59 


60 


* Water resistance test 
















c:h (point) 


-15 


-15 


-13 


-12 


-15 


-18 


-18 


A V (%) 


26 


26 


24 


24 


25 


29 


28 


• Metal corrosion test 


© 


© 


© 


© 


© 


© 


© 


• Meal contamination test 


@ 


© 1 


© 


© 


© 


© 


© 
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TABLE 3 



IS 



25 



30 







Comparative 


Example 






1 


2 


3 


4 


5 


6 


7 


Components . 
















• JSR AREX117 


100 


100 


100 


100 


100 


100 


100 


• JSR AREX295 


- 


- 


_ 


_ 






- 


• ZISNET F 


0.8 




0.8 


0.8 


0.8 


0.8 


0.8 


• NOCCELER BZ 


2 




2 


2 




_ 


2 


• NOCCELER TBT-N 


- 






_ 


2 


2 


- 


• DHT-4A-2 


- 


_ 


1 




2 




1 


• DHT-4C 


- 




_ 


_ 


1 


_ 


- 


• DHT-4A 




_ 


_ 




_ 


_ 


- 


•ALCAMIZER 4-2 


- 


- 


- 


- 


- 


- 


- 


•KS-41A-5 


- 






- 


0,3 


- 




• KS-20 


- 


- 


- 






- 


- 


• SCONOC 5 


- 


_ 


0.5 




- 




- 


• o-Phthalic acid 


- 






0.5 


_ 


0.2 


0 . 7 


• NIPSIL VN3 


20 






20 


20 




20 


• TOKUSIL GU 


- 


- 


- 


- 


- 


20 


• 


• CARPLEX 1120 


- 


20 


20 


- 




- 




• SATINTON No. 5 


60 


60 


60 


60 


60 


60 


60 


• TRANSLINK 555 


- 






• 




_ 




•NULOK 321 


- 


- 


- 


- 


- 






• TSL8350 


1 


1 


1 


- 


- 


- 


- 


• TSL8320 


- 


- 


- 


1 


- 


- 


— 


• TSL8370 




_ 


_ 


- 


1 


- 




• TSL8380 


- 


- 


- 


- 


- 


1 


~ 


• Stearic acid 


1 


1 


1 


1 


1 


1 


1 


• NOCRAC CD 


2 


2 


2 


2 


2 


2 


2 


• MgO #150 




- 


- 


2 


- 


- 


— 


• SULFAX A 




0.3 


- 


- 


- 


- 


— 


• NONSOUL SN- 1 




2.5 






- 


- 


— 


• NONSOUL SK-1 




0.5 


- 


- 


- 


- 




Non-crosslinked product 
















• Mooney scorching test tS (min) 


6,0 


3.7 


•ir 


9.5 


4,5 


11.1 


9,3 


• Storage stability test (%) 


38 


75 




45 


95 


3 


8 


•Cure rate test t'c (90) (min) 


13.6 


13.9 




10.1 


5.8 


8.9 


8.5 


Crossl inked product 
















• Tensile test 
















Tensile strength (Mpa) 


11.5 


11.4 




11.6 


11.4 


10.5 


7.5 


Elongation {%) 


230 


160 




240 


200 


260 


Art 


Hardness (JIS-A) 


73 


68 




72 


75 


70 


65 


• Permanent compression set 
















150*C X 70 Hrs (%) 


40 


58 




46 


40 


62 


70 


175X1 X 70 Hrs {%) 


58 


75 




66 


57 


76 


85 


* Water resistance test 
















CH (point) 


-18 


-37 




-17 


-16 


-19 


-30 


Av (%) 


24 


93 




26 


24 


28 


45 


• Metal corrosion test 




© 




o 


© 


X 


© 


* Meal contamination test 


X 


o 




X 


© 


© 


© 



The crosslinkable acrylic rutdser composition of the present Invention exhibits superior balance between the stor- 
es age stability and cure rate, and has only minimal risk of corroding metals or being contaminated by metals. In addition, 
the cured products made by crosslinKIng the composition have excellent tensile strength, permanent compression set, 
and water resistance. This composition has thus a high characteristic balance as a crosslinkable acrylic mbber compo- 
sition. 

Obviously, numerous modifications and variations of the present invention are possible in light of the above teach- 
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ings. it is therefore to be understood that, within the scope of the appended claims, the invention may be practiced oth- 
erwise than as specifically described herein. 

Claims 

1 . A aosslinkable acrylic rubber oonrpositlon which comprises. 

(1) a haiogenKX)ntaining aayiic ruk)ber, 

(2) a triazine thiol compound. 

(3) a dithiocarbamine add derivative or a thiuram sulfide compound, or both. 

(4) a hydrotaldte compound or an organotin compound, or both, 

(5) an aromatic carboxylic acid compound or an acid anhydride thereof, or both. 

(6) a white filler with a pH of 2-10, and 

(7) a silane coupling agent. 

2. The crosslinkable acrylic rubber composition according to claim 1 . containing 0.05*5 parts by weight of component 
(2). 0.1 to 10 parts by weight of component (3), 0.1-10 parts by weight of oonponent (4). 0.05-5 parts by weight of 
component (5). 20*200 parts by weight of component (6). and 0.1-10 parts by weight of component (7) for 100 parts 
by weight of component (1). 

3. A aosslinlQble acrylic rubber composition which is prepared by blending: 

(A) a mixture prepared by blending (8) an acryiate polymer containing alkyi acrylate or alkoxyalkyi acrytate. or 
both, as major components (excluding a crossiinking acrylic rubber) and either or both of (2) a triazine thiol 
compound and (4) a hydrotalcite compound or an organotin compound, or both, 

(B) (3) a dithiocart>amine add derivative or a thiuram sulfide compound, or both, (5) an aromatic cartx)xylic acid 
compound or an acid anhydride thereof, or both. (6) a white filler with a pH of 2-10, and (7) a silane coupling 
agent, and 

(C) balance of the above component (2) or component (4), or both which are not blended In the above mixture 
(A) 

4. The crosslinkable acrylic rubber composition according to claim 3, containing the component (8) in an amount of 
0.1-10 parts by weight for 100 parts by weight of component (1). 

5. The crosslinkable acrylic rubber composition according to claim 3, wherein the mixture (A) comprises 10-60 wt% 
of component (8). 1 0-80 wt% of component (2), and 1 0-80 wt% of component (4), provMed that the total off the acr- 
ylate polymer (8). component (2), and component (4) is 100 wt%. 

6. The crosslinkable acrylic rubber composition according to claim 3. wherein the mixture (A) comprises 10-80 wt% 
of component (8) and 20-90 wt% of the component (2). 

7. The crosslinkable acrylic rubber composition according to claim 3. wherein the mixture (A) comprises 10-80 wt% 
of component (8) and 20-90 wt% of the component (4). 
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